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Paznen Nel. Komnuexe 0CHOBHBIX XAPAKTCPHCTHK 00pa3oBaHHs
1. 1.Hoacuumensnan 3anucka,

IlpoexTHO-HCCIE0BATEIRCKAA ACATENIbHOCTh YYAINMXCH — 310 PEalbHbINA
MHCTPYMEHT, KOTOPBIH OTBEYAET BCEM HEOOXOMMMBIM KPUTEPUAM H3MCHEHMA
KAYSCTBA TIOATOTOBKM YHAIIUXCA, TIOBBIIIACT MOTHBAITUK K OOYUCHUED, MO3BONACT
PacKpBITH CHOCOOHOCTH H BBIABHTH OJAPECHHOCTH. B pamkax mporpaMMel
yrIIyONEHHOr0 MOAYNA, Yy9aliHecd CMOTYT PackpeiTh CBOH NOTEHIIMAN Kak
uzo0peTaTeneH pcanbHblX NPOSKTOB, KANPABACHHBIX Ha PCIICHUC CYILCCTBYHOUIHX
npobaeM B 00NaCTAX BHPTYalbHOW MU AONOJHEHHOW pEANLHOCTH, 8 TaKke
HAY4YHTbC paboTaTh B KOMAHAE M JOCTUIATh IOCTABJIEHHOIO pE3yAbTATA
COBMECTHBIMH YCHIIUAMM.

JlanHaa mnporpaMma JONOJTHHUTCABHOTO O0pa3cBaHUs HAMPABICHA HA
ONTHMH3ALUMK JTHYHOCTHO-OPUESHTUPOBAHHOTO O0YYEHHS M PasBHUTHE IPOSKTHOH
ACATENBHOCTY YHALMXCs B O0MaCTH TEXHONOTHH AONONHEHHOH H BHPTYANbLHOH
peanbHOCTH, pa3padoTka NPUIMKEHHH YIS 1IEPCOHALHBIX  KOMNLIOTEPOB W
MOOUNIbHBIX YCTPOHCEB.

Moayas — yriy0aeHHbIH.

Bo3pact ywanmuxcs 1o JaHHOH mnporpamme: 12 — 18 ner. I'pynnbi
GopmupyroTes no Bospacty: 12-14 ner u 15-18 et nocae npoxXoxaAeHna BBOIHOTO
monyna. KomuyecTso yuaimxcs B rpynne: 12 4€nosex.

Mdopma ob6yueHHs — OYHAsA, 3A0YHAS C HPUMEHEHMEM JINCTARUHOHHBIX
TEXHOIOIHH.

Cpok peanusauny mporpaMms! — 18 pejtens. Ofiee KONUYCCTBO YYCOHbBIX
yacos: 108 yacoB. JUIMTENLHOCTH OAHOCO 3aHATHS ANA NPEAMETHBIX MOAYIed
COCTABIACT 2 AKAJAEMHUUECKHX Yaca, ICPUOTHUHOCTE 3aHATHI — 3 pasd B HEAEMIO.
1.2, Hene u 3a0auu npozpambsl.

Heanio mporpaMmel - POPMUPOBAHHE YHHHBEPCAILHLIX HABEIKOB (SoftSkills)
v npeamerHsix Haeplkos (HardSkills) B o6nacTd TexHOJOTHH BHPTYAIBHOH M
JONONHEHHOM  peanblocTH,  4Yepe3  MeETOH  NPOSKTHO-WCCIEUOBATENbCKOMH

ACATEIBHOCTH.



3aa4n nPOrpaMMbl:
Vhueepcanrvnuie naswixu (SoftSkills):
- pa3BUTHE YMCHMA BbIOpaTh OObEKT HCCIIEAOBABMSI;
- pasBUTHE yMeums GopMyIdpoBaTh pabouyio runoresy, MPOBEPHTh € H OHCHUTE
JIOCTOBEPHOCTH TMONTYYEHHRIX PC3YNBTATOB;
~ (DOPMHMPOBAHHE HABBIKOB CAMOCTORTCIBHOIO PELIEHHA TIPOOIIEM TBOPUYECKOTO H
MOMCKOBOI'O XapaKTepa;
- (hopmupoBaHHE HABBIKOB Sclf-MeHCHKMEHTa — CAMOCTOATENbHOE NNIAHUPOBAHHE M
peanusaums MpOEKTa: MOCTAHOBKA LENH, pa3paldoTka TEXHUUYECKOro 3aJdHus,
co3naHue M noadop KOHTEHTA, IPE3EHTALMS U 331N Td TOTOBOIO IIPOEKTa,;
- (hOpMHPOBaHHE HABLIKOB 1yGIHYHLIX BRICTYIICHEH W HABBIK yOSKIEHHA.
Hpeomemmnie nagoiku (HardSkills):
— (hopMupoBaHKC HABBHIKOB mporpammupoBanus: C#, C++, Java, JavaScript (no
abIbOpY);
- hopMupopanue HaBbIKOB 3D moaeivposanuns B Blender 3D/3DsMax;
~ (DOPMHPOBAHUE HABLIKOB CO3/1aHHs VR NPUIOKCHUM,

-- Pa3BUTHE YMEHWS AKTHBUPOBATH 3AIIYCK [IPUNOKEHHH BUPTYAIbHONH PEAIbHOCTH.

1.3. Cooepxcanue npozpammbsl.

Yuyebubii naan (Y1I).

! Obnem uacon

-, MOpMEI
Paznean HauvieHOBRAHNME TEMBI Beero B Tom uncae
: ATTEeCTALHH/ KOHTPONS
yacoe | Teopus [ IlpaxTuka
. — 5 3 — o
Keiic «Coznaem cBOW )
54 18 36
Nel BHPTYATLHYI0 PEASLHOCTL?
Ml"p_(..‘;éble ABIDKKH H OYKH . . -6 Pa3zpalorka [1pPOEKTOE Tio
1 |
BUPTYaNEHOH PealLIIOCTH. CO3/TAHHOMY KOHUENTY.
IMporpammb: 3D S [lpMMeHCHHC H3YUEHHOIO
2 porp 16 6 10
MOICIHPOBaNHA. MaTepuana fno




HCCJIEH,OB&H HE TCKYLUHX

TeHASHLKHA B obnacTk
NporpaMM BHPTYaibHOH
PEANBHOCTH W TTOMCK
npoSneM /I JalbHedWwelo
ux petuenus. Pazpaborka
KOHLENTA [IPOCKTOY U

pa 30MCHHE HA KOMAaHIRI.

PazpaboTka npoekTos.

«/LOMOAHAEM PLATEHOCTE

3amuTa [MpOCKTOD.

NpOrpaMMHpPOBAHHIO U
MOJIETHPOBAHHIO B

PeaIH3alHHE TTPOCKTA.

40

Cpenp! pa3paloTku
MPUNOKEHHHE Mo/
MOOMIIbHBIE YCTPOHCTBA

(Unity, Android studio)

18

12

Hccneaosanue TeKyLUHX
TeHOeHUKHA B obnacTu
[IpoOipaMM BUPTYaBHOH
PeasLHOCTH H TTOUCK
[poBiIeM And JajJbHCHIIST O
ux peiedns. Paspaborka
KOHIETTA NPOEKTOR U

pasDHeHUE HAa KOMaH/bL.

PazpaboTka 11poeKToR.

10

18

Jauura APOEKTOB.

2

Paspaborka 11poeK1os 1O
CO3JAHHOMY KOHLENTY AN
MoDunsHoTO yeTpoiicTRa.
IlpuMeHeHye H3yaeHHOTO
MarepHana 1o
NPOrpaMMUPOBAHUIO B

pealialui IIpOCKTAa.

UTOI'O

108

32

76

Conepxanue yueOHOro naxa,

1. Keiic Nel. «Coznaem ¢BOKO BHPTYAJBHYIO PEATILHOCTbY.
1.1 Hzpogsie 0BUNCKY U OYKY BUPMYUTLHOT PEATBHOCHI.

YrnyGneHHnoe u3ydeHue paboThl ¢ TAKUM HIPOBBIM IBHKKOM, Kak Unity,
GOpPMHPOBAHME YCTOWIMBLIX KOMIETCHUHH B 00IaCTH NPOrPAMMHMPOBAHUA Hil
sizbike C#, C++, Java, JavaScript (1o Beidopy), co3aanue padoTaromer urposoi
TIPOrPaMMbI C HYJIA H AJANTALNA e€ 14 OYKOB BUPTYanLiioH peaisHacth Oculus

Rift/ HTC Vive.



1.2 [Ipocpammer 3D modenupoeanus.

JeragpHoe n3yueHue Texaonorai 3D mogenuposanua. Paspaborka
NETANN3MPOBAHHON MOJENTH C HYNS | IO COCTOSHUSA aHUMHPOBAHHOTO MOBECHYA
B mporpamMe Blender 3D/3DsMax.

1.3. Heeneodosaiue mekywux menoOeryui 8 061acmu npoepamm
BUDMYATBHOL PEATBHOCIY U ROUCK NPOONEM ONA OTBHENMEZO UX PEULEHUSL.
Paspatiomra KoHyenma nPoexmos i pazbuenue Ha KOMAaHobL.

HccneioBaHUE PhIHKE CYIECTBYIOIUX NPOIPaMM, UCTIONbL3YHOIUX
TCXHOJIIOTHIO BUPTYalbHOH PEabHOCTH, NOKCK 00nacTel IPUMEHUMOCTH JAHHOH
TEXHOIOTHH B 00IIEM, aHAJIH3 W pa30op TeKyHIMX UrpOBbIX MIPOIYKTOB
BHPTYJILHOH PealbHOCTH ¢ MIPOBUHA DIIOWEAAKY steam, NOHCK NpodiieM Ha OCHOBE
aHAIK3a, pasdueHue Ha rpynmel mo 3-4 yenosexa, paspaboTka KOHUENTOB

NPOSKTOB /1A KaXKJ0H U3 FPYMII, PCLIAOMIMX OOHY WIH HECKONBKO PCUIAOILUX U3
HallIeHHBIX NpodJIeM.

1.4, Pazpabomxa npoexmos.

Pa3palboTKa MPOEKTOB MO CO3AAaHHOMY KOHUECHTY. lIpuMeHeHHE H3yYCHHOTO
MaTepuasa o MporpaMMHpPOBAHAKY U MOIEHPOBAHKIO B PEAJIN3aLHy TPOEKTa.

1.5. 3awuma rpoexmos.

Ioaeenenue HTOTOR pazpaloTKy U 3aliMTa OpOcKTOB. OQLICHKA ¥ aHATA3
NPOAENaHHOA paboThl.

2. Keiic Ne2. «/IonoiHaeM peaibHOCTbY.

2.1. Cpeder pazpabomyy HPUROXCeRUti RO MOBURbHbIE Yempolicmed
(Unity, Android studio).

Co3navge NpujiokeHHi noa MoOUIBHBIE YCTpolcTBa, nox ynpasieaunem OC
Android ¢ momoibio urposoro asmika Unity, uzyueHuc ocobcHHOCTCH
pazpaboTKH MPIIOKEHHH L1t MOOHIIBLHBIX YCTPOHCTB, M3yueHue nakera Vuforia
A Unity, coziapuc O0puaoKeHH ¢ JOMONHEHHONH PEAilbHOCTBIO € HYIIs,
yniyG/eHHE KOMIICTCHUME B 00acTH NMPOrpaMMHpOBAnHA Ha A3bike, CH#, CH,
Java, JavaScript (no Beibopy), o63opHoe u3yyende Android studio u
MPOrpaMMHPOBAHMA HA JIPYIHX A3LIKaX.

2.2, Hecaeoosanue meKyugux menoeHyut 8 001acmu nPoZpamMm
BUPMYATLHOU PEANLROCHIN U HOUCK RPOOIeM Ot OANbHeUMe20 UX PEUeHU.
Pazpaomxa koHyenma npoexmos i pasbuenue 1id KOMAaHObL.,

HceiieoBaBue PHIHKA CYIIECTBYROIHMX [TPOrpaMM, HCHOAb3YIONTHX
TEXHOJIOTHIO BUPTYAXBHON PCANbHOCTH, OHCK 00NACTeH NPHMENHMOCTH JaHHOMH
TEXHONMOrMH B 00IIEM, aHAIM3 U paz0op TEKYLIWX HIPOBBIX NPOAYKTOB
BUPTYATKHOH PEanbHOCTH ¢ HIPOBOM NIOIAAKH Steamm, TOUCK npodiacM Ha 0CHOBE
ananusa, pasbuenne Ha rpynnel no 3-4 yenoseky, paspaborka KOHLENTOB
IPOEKTOB s KAXTOH U3 TPYIIN, PELIAKOLIMX OAHY UIM HECKOAKKO PEINAMOILHX H3
HaHICHHBIX NPO0IEM.

2.3. Pazpabomra Rpoexmaos.

Pa3paboTka MPOEKTOB IO CO3ZainioMy KoHnenty. [IpuMeHeHne n3y4eHHOro
MaTEpHaa Mo MPOrPAMMHPOBAHHIO H MO/IE/IMPOBAHHIO B PEIM3ALIMH NPOCKTA.

2.4 Jawjuma npoexmos.



IlogBenenue UTOroB paspaboOTKy U 3alUTa NPoeKToB. QUEHKd 1 aHanq3

npoaenanaoi padoTei.
1.4. Ilnanupyemoie pesynomanmeol.

Viueepcaionbie naeviku (SofiSkills):
- YMCHHE BBIOpaTh OOBEKT UCCIETOBAHMA,
- (popMynnpoBaTh pabouyI0 THIOTE3Y, NPOBEPUTE €€ U OLCHUTH AOCTOBEPHOCTh
NONYYCHHBIX PC3YJIbTATOR;
- HABBIKH CAMOCTOATENbHOTO pelIeHHA MpobiieM TBOPHUCCKOrO H MOWUCKOBOI'Q
XapaxTepa;
- HaBbIKM self-MeHePKMeHTa ~ CaMOCTOSTENbHOE TUIAHUPOBAHME M peanu3alus
[IPOEKTA: TMOCTAHOBKA LEMH, pa3pabOTKa TEXHUYECKOIQ 3ajlalivfl, CO3JauHe H
no00p KOHTEHTA, NPE3CHTAIMS 1 3aNINTA I'OTOROTO TIPOEKTA;
- HABBIK NMYOJIMYHBIX BBICTYIUICHYUH U HABBIK YOSKICHHA.

Hpedmemnwie naeuixu (HardSkills):
— 3HAHKE A3bIKOB nporpammuposatus: C#, C+, Java, JavaScript (no ssibopy);
— gasbiku 3D monenuposanns B Blender 3D/3DsMax;
— HaRbIKH CO3AaHKA VR NMPUTOKCHNUH;
— YMEHWE AaKTHBHPOBATH 3AMYCK MPHIOKEHHH BUPTYATbHOH peansHOCTH.

[To wroraM yriayOHeHHOIO MOIYNA Y YHAILMXCs JAOJKHO CHOPMHUPOBATHCA
MPEACTABIEHHE O COBPEMENLBIX dTanax pa3paboTky HAQOPMAIMOHHEIX CHCTEM H
METOHOB HX I[[POEKTHPOBAHMA. YPOBEHL C(HOPMHPOBAHHOCTH W OCBOEHHOCTH
HABLIKOB BBIABIAETCA B X0[¢ 3T y4eOHbix npoekros. Ilo wroram kypca
YUAIIMCCA BHIIONHAIT 2 MHMKEHEPHbIX LIPOEKTA, HANPABICHHBIX HA yrayOieHue
KOMITCTEHUME B 00JIACTH TEXHONOI'ME BUPTYanbHO#H (1-9 Heoend) v Z0MOTHEHHOH

(10-18 Henens) peanbHOCTH.



Pazaen Ne2. KoMnsieke opraHu3andoHHO-MEIArOrH4eCcKuX yeaosui
2. 1. @opmur ammecmanuil.

Peanuzauua pomonuurensnoi ofnepazsusaouied nporpammel «VR/AR —
KBAHTYM» [IPCAYCMATPHBAET BXOAHOH U UTOTOBBIH KOHTPOIh YUALIHXCH.

BxogHo#l KOHTPOJIBE MPOBOAUTCA C 1ICTHI0 BBIABICHHA YPOBHA IIONTOTOBKH
YUAIIHXCA W OCYIIRCTRALETCA B (POPME TCCTUPOBAHUS.

WTOroBbid — ¢ USNLKY YCBOEHHMA YYANMMHUCA NPOFPAMMHON0 MarepHala B
LENOM W ero yposss. WTorosas aTTecTailus NpoOBOAMTCL B (OpPME HTOrOBOH
Npe3cHTAIHH HPOCKTHOH AEATESIBHOCTH.

CucreMa KOHTPO.1A SHAHHA U YMEHHH YUYaIIUXCA IPSACTABIAACTCH B BUIE
YU&Ta pe3yIbTATOB [0 HTOTAM BBIIC/IHEHUS 33/12HHK OTAEILIBIX KEHCOB 1
NOCPEACTBOM HAOMIOALIMS, OFCASKUBARM THHAMFIKH Pa3BHTHA YUAIIETOCH.

Hrorosas arrecranma ydamuxes ocyuectsnderes no 100 dansHoi mkane,
KOTOPAsi MEPCBOAHTCA B OJUH U3 YpOBHEH 0CBOSHNA 00pa30BaATENbHOH

IPOrpaMMBbl COracHo Tabnuue:

;E_lf;;a}l H-lsle Hannul yyalpmcs : YpoBeHb 0CBOSHHH
0-50 Gantor Huzkuid

50 - 75 6annon CpelHHH

75-100 Gannos Beicoxnii

2.2. Ouenourvle Mamepua.int.

PacnpejeincHHe 6a110B H KPHTEPMH OUEHHBAHUA

Ne Koan4ecrso 0anm08 Kputcpnu
Haszsanue moayas

n/u MHHHMANBHOE MAKCHMAIbLHOE OlleHHBAHHUS

o [locewenue

saHAaTUi. KavecTno
Keiic Nal. Coznaem
pazpaboTiH
l. CBOK BUPTYAIbHYIO 15 50
APOEKTOB 110
pealbHOCTh
CORNAHHOMY

KOHLEMTY.




 Tpuwmeneine
H3YYEHHOT O
MaTepuana rno
NPOr paMMHPOBaHUK)
H MOAENUPOBAHHIO B
peanM3alnyu

MpoOCKT4d.

Keiic N2, Jlononugem

PeallbHOCTD

50

[Toceinenue
3aHATHIT. KauecTrO
pazpaboTku
NpOeKToB I10
CO3JIaHHOMY
KOHLIENTY.
[Ipmenenue
HW3YUEHHOI'0
MaTepHaJIa 1o
TIpOTPAaMMUPOBAHKIIO
H M(],Ll,eJllripOHaHH}O B
peanH3aLnyy

IPOCKTA.

HTOI'O: 33

100

2.3. Ycaoeus peanuzaunu npozpammeol.

MaT’EpHMbHO-TCXHH‘lECKHE YUIOBUA peAJIH3allHH NMparpaMmbl

TpeGoBaHHs kK MOMELIEHHK):

- kabuHer ¢ 12 pabounmu MecTamu Ana obydaromuxcs, 1 pabodum MecTom

npernoaapaTes;

- UHTEPAKTUBHASA MAHEIb;

- M®Y dopmarta A3.

O0opyaoBanune:

- KaMepsl JUIA MAHOPAMHBIX CHEMOK (3 BHIA);
- 1IJIEMb] BHPTYANBHON peallbHOCTH (3 Buaa);

- DYKH JTONOIHEHHOM peanbHOCTH (2 BUIOB);



- OYKH CMCLIAHHOMN PEalIbHOCTH,

- I1aHINEeTh! ¥ cMapTdoHs! Ha IaT@opMax Android 1 i0S;

- rpadHMyECKHe CTAaHLHH;

- rpaduieckui nianwer gopmara A4 ¢ yriioMm HaknoHa nepa 60 rpagycos;
- ApPOrpaMMHOE 00ECTIEYECHHE 1A AOIIOJHEHHOH peabHOCTH, 1nist 3D
BH3YaJIH3ALIHH.

Pacxonmble MaTepHabl:

- Oymara Qopmara Ad;

- Kadposoe obecneyenue,

ITporpamma «VR/AR - KBaHTYMa)» peanu3yeTcsa NSHaroroM
JOTONAHUTENBHOTO 00pa3oBaHu, HMEIOIHM NpodpeccHoHanpHoe 00pa3oBaHue B
00AaCTH, COOTBETCTBYIOUEH MPOPUIIO NPOrPaMMbl, H TIOCTOAHHO TOBBIIIOLUIHM
ypoBeHb TPOdeCCHORANEHOTO MACTEPCTRA.

Jins obecnievenus 06pa3oBaTCNLHOTO HpoLiecca HeOOX0AKUMO NPUBICYUSHHE
CNEILYIOIIMX CCUHATUCTOB: [IE1Aror AONONHUTENBHOr0 00pa3oBatus, METOAUCT,
nabopasT.

- Hughopmayuonuoe obecnevenue RpospaMmbl
HopMATHBHO-TIPABOBLIE AKTHI H AOKYMEHTHI:
1. ®enepanpuwiii 3akon PD «06 obpasosanun B Poccuiickoit Genepaunu» oT
29.12.2012 r. Ne 273 B nocnenHeit neficreyromei B 2018 roay penakuwin or 03
asrycta 2018 rona, ¢ H3MEHEHMSIMU U JIONONHEHUAMH, BCTYNHBIIUMH B CHITY.
2. KoHugenuus pa3puTHs 10MONHETEIbHOTO 00pazoBannd JeTel (yTBepsKkaeHa
pacnopsikenrenm Tpasurenbersa Poccutickoit ®enepaumu ot 04 centsdps 2014 r,
No 1726-p);
3. [Npukaz MunucrepcTBa npocsenienka P@ or 9 noabps 2018 r. Ne 196
«O0 yTBEp KAEHNH TIOPSAKA OPraHU3alMHK H OCYILECTRICHHS 00pa3oBaTensHOH
NEATENBHOCTH NO AOHOAHUTENLHBIM 0011c00pa30BATEIBHEIM TIPOIPAMMAaM>,
4. Meronnueckyie peKOMCHIAUHHN N0 NPOSKTHPOBAHHKY NOMOJIHHTEILHBIX

0BIIePAIBUBAIONIMX NPOTPAMM (BKIIIOUAS Pa3HOYPOBHEBbIE IPOIPAMMBL):



NpUIOXeHUe K nucbMy MHHHCTEpCTBa 00pa3oBanud U Hayku Poccuiickon
denepanun o1 18 Hoabpa 2015 1. Ne 09-3242;

5.CanlluH 2.4.4.3172-14 «CaHUTapHO-3MHAEMHOIOIHIECKHE TPEOOBAHHA K
YCTPOMCTBY, COTEPKAHHIO H OPTaHUIALMY PEXMMA padoThl 00pazoBaTeIbHbBIX
OpraHH3aurii JONOIHATEILHOrO 00pa3OBaHMA AETEN» (YTREMKACHDI
NOCTaHOBJIEHHEM | IaBHOI'C FOCYAAPCTBEHHOTO cCanuTapHoro spava Poceuiickoit
denepauyu ot 4 urona 2014 r. Ne 41);

6. VR/AR-kBautym: Tynkur. Hpnna Kysueuosa, — 2-e usi., uepepad. 1 jou. — M.:
don HesbiX (popM paseuTHa obpaszosanns, 2019 —115 c.

7. lonoxenne 0 nopsaaxe pazpaboTKH U peanu3aluy JONOJHKTEIbHONA
obmmepazeusaroweii nporpaMmMsl I'Y O «{JANOTT 3abaiikanibckoroe xpas».

8. [Monoxenne o6 arrectauuu yyanmxes I'Y IO «[IXOTT 3abaiixannckoro
Kpas».

2.4. Mempouueckue mamepuainsi.

[pu npoBeACHUH 3aHATHH HCNOAB3YIOTCS TPH HOPMBI padoThI:

1} neMoHCTpaudoHHAA QopMa — 00YJAIOLIMECA CIYILAKOT OO bICHEHUS NIE1arora
¥ HaOMOJAK0T 34 ACMOHCTPAIMOHHBIM IKPAHOM MWLM IKPAHOM KOMIIBKOTEpA
Ha yyeHH4eckrx paboynx MecTax;

2) dbponrannHas GopMa -~ oO0ydyawlHecd CHHXPOHHO palorant 1oj
YNPaRISHHCM NMEaarora;

3) caMocToaTenbHas popma - obyuaroIInecs BEITTOTHAKOT
MHIMBHIYAIbLHBIE/IPYIITOBLIE 3a0aHMss B TEYCHHM YACTH 3aHATHS W
HECKOJbKHUX 3aHATHH.

KagecTso NoArOTOBKH 00SCIEUHBAIOT 0DPAI0BATENLHBIE TPOCKTHI, KOTOPHIC
BLITIQIHAIOTCS B COCTABE KOMAHIB! [TOJ PYKOBOUCTBOM HACTABHHKA TTOCTC OCBOCHHA
METOIWK HCCIIEIOBAHUMN, aNbHEHIIEr0 H3YYEHHS W COBCPIICHCTBOBAHMA HABLIKOB
paboTsl HA COBPEMEHIOM ODOpY/AOBaHHH. VY YYAMHXCA (QOPMHUPYIOTCA HABLIKH
CAMOCTOATENLHOIO TOUCKA W AHAIUW3A HHEQOPMAaUMH, NOCTAHOBKH, TIPOBENEHH,

00paGOTKA M aHANM33 JKCNIEPUMEHTA B PAMKAX BIOPOr0 M TPETHEr0 YPOBHS



Ol"paHHlIEHHﬁ. yLIﬂI.LlHECH COBEPHICHCTBYHYT OlbIT paﬁﬂ'l‘bl CAMOCTOATENIEHBIX

JKCIICPHMEHTAJILHBIX U TCOPETHYECKHX M3IBICKAHMH.

B xoze 06}33301331'6111;}{01'1 JEATCIRHOCTH NPAMEHATOTCAH CNECIYIONHNE TEXHONOTHHA

S e

HKT.

3noposeecOeperariue.
PabGota B KOMaHIE.

Case-study — Kelc TEXHONOrHH.
IIpoekrHas AEATENLHOCTS.

HBpE’:‘JCHh MCTOOHYCCKHX W JWAAKTHHCCKUX MaTCpHano NpcicTaBicH B

NPUIOKEHHH .

2.5. Pabouue npozpammsl y1eOHbIX NDeOMEMO8, KypCos, OHCHURIUN (MoOyaeil).

B pamkax nporpaMmbl MOTYT OBITE PEATH30BAHEl MOAYIIH B 3a04HOH (opme ¢

PHMEHEHHMEM IHCTAHIMOHALIX TeXHONOrui. [lepeyens Moayneit ¥ yueOHbIH M1aH

TMpe/ICTABNIEH B IPHIOKEHHH 2.

2.6 Katenoapustit yuedustii 2paux.

Kanengaphbiii yueOHbiii rpaduk 1peICTaRIEH B IPHIOKEHHH 3.

2.7. Cnucok aumepamypeol.

Jloia neparoros:

. Gerard Jounghyun Kim / Designing Virtual Reality Systems: The Structured

Approach // Springer Science &amp; Business Media, 2007.

. Jonathan Linowes / Unity Virtual Reality Projects // Packt Publishing, 2015.

Grigore C. Burdea, Philippe Coiffet Virtual Reality Technology, Second
Edition // 2003.
Bradlcy Austin Davis, Karen Bryla, Phillips Alexander Benton Oculus Rift

in Action 1st Edition.

. Burdea G., Coiffet P. Virtual Reality Technology. — New York : John

Wiley&amp;Sons, Inc, 1994.
Barrep b. StpdexrusHoe nporpaMmuposanue Ha C#. 50 cnocobos

yRyHueHHs Koaa. - Bunbsime, 2017, - 224 ¢,



7. Bepron B. I1peaMeTHO-OpreRTHPOBaHHOE NIpOEKTHpOBaHKHe. Camoe
ocHoBHoe. - Bunbsamc, 2017, - 160 c.

8. I'aurcpor K. OnTumMmzanua nporpaMy Ha CH++. IlpoBepennsie MeTOAL]
MOBBIILICHUA MPOH3BOAUTENBHOCTH. - Bunbame, 2017, - 400 c.

9. Munosckas Onspra: 3ds Max 2016. /[InzaiiH HHTEPREPOB U APXUTEKTYPHL. -
Itutep. 2016. -- 368 c.

10. Mapzox Kennn. Autodesk 3ds Max 2013. bubnus nons3osarens Autodesk
3ds Max 2013 Bible. - M. «/lnanextuka», 2013. — 816 c.

11. Iarron JI. TlonszoBaTenbckue ueropuu. Mekycerso rudbkoil paspaborku
[1O. - TTurep, 2016. — 288 ¢.

12. Crpaycrpyn b. 31k nporpammMupoBanud C++. KpaTku# Kypce. - bBHHOM.
Jlabopatopha 3HaHuii, 2017 - 176 ¢.

13. How to use the pancno camera URL: https://support. panono.com/he/en-us

14. Kolor | Autopana Video - Video stitching software
URL: http://manual.slic3r.org/

13. Slic3r Manual - Welcome to the Slic3r Manual
URL.: http://skanect.occipital.com/support/

16. Support - Skanect 3D Scanning Software By Occipital
URL: http://www kolor.com/autopano-video/#start.

17. VR rendering with Blender - VR viewing with VRAIS - YouTube
URL:https://www.youtube.com/waich?v=SMhGEu9LmYw.
Jlnsa obyaaromnxcs:

1. Bastien Bourineau / Introduction to OpenSpace3D, published by I-Maginer,
France, June 2014.

2. Romain Caudron, Pierre-Armand Nicq / Blender 3D By Example // Packt
Publishing Ltd. 2015.

3. Unreal Engine VR, uns pazpaborunxos. Muru Makedpdpu [nep. ¢ auri.
H.H. Becenxo, 0.B. Makcumenkossiii, A.A. Heznanosa] — Mockga: Dxemo,
2019.- 256c.



4. JInuoeec k. BupryansHas peansHocts B Unity. / Ilep. ¢ anrn. Parumos P.
H. - M.: IMK IIpecc, 2016, - 316 c.

5. Ilpaxos A.A. Camoyuutens Blender 2.7.- CI16.: BXB-Ilerepbyrp, 2016.-
400 c.

6. Tumodees C. 3ds Max 2014. BXB-Tletepbypr, 2014- 512 c.

7. Topu A. Uckyccerso coznanmsd cuerapues B Unity. — IMK-IIpecc, 2016. —
360 c.

8. Topu A. OcuoBbl anumMauuu B Unity / Anan Topu. - M.: IMK, 2016.- 176 ¢.

9. Xoxunr x. Mynsturniardopmennas paspadorka va C#, — Iurep, 2016, —
336 ¢.

10.lllepud Yumisam. U3yydaem C-++ co3nasasd urpsl B UE4.

11. Packpacku ¢ JOTONHEHHOA PEAILHOCTHIO
URL:http://www.quivervision.com

12. PyxoroacTBo no ucnonb3esanute EV Toolbox

URL: http://evtoolbox.ru/education/docs/.



MPUJIOQAKEHHE 1
ITepeueHn METOAHYECKHX H ARAAKTHYECKHX MATEPUA/IOB
1.TTpaBuna BeIGOpa TEMBI TIPOCKTA.

2. BXxonHoOH TecCT.



TMPUJITOYKEHUE 2

Ilepeyenn Moay.eii B yueGHbIH naH 3204HOr0 00y 1€HHHA ¢ NPHMEHEHHEM
AHCTAHIHOHHBIX TEXHOJOTHH

VyeQHo-TeMaTU4eCKHH iaH

KoJinuecrse 4acos DopMBI ATTECTANHK
No n/m Tema (xoHTpOASR) MO

' Beero Teopun ‘ [Mpakraka pazacaam

1

S BrosiHoe 3aHaTHE 2 2 | -

Paznen 1.
2. I'pathruecknit 2 2 -
pemaktop Blender.

Tema 1. Coznalive
2.1 AHHMAUHH [IEPCOHAKA 6 2 4
B Blender 3T).

Tema 2. PaGorasn Tectupopanue.
2.2 Blender 3D. Cosaausne 6 2 4
lowpoly moacnn.

Tema 3. Cozganue
2.3. MOJENH KUBOTHOTO B 6 2 4
Blender 3D.

2.4 " WIToroBoe saHsTHE 0O
o Blender 313.

i Paamen 2. Cpena MIT

App mnventor.
HnTepdeiic

MOJIL3OBATEISN.

Tema I."-l'[epuoe
3L npunokenne k MIT 4 - 4
App Inventor

Tema 2. Tlpremb
' 32, | coslaHns NpHIDKEHWH 8 2 ’ 6
B MIT APP inventor

Tema 3. Obmen

JAHHBIMHA MEALY 4
33 skpadaMu & MIT APP 6 2

INVENTOR

Tema 4.
3.4. CHHCKHW/MAacCHBEI B 8 2 6
MIT APP INVENTOR




Tema 5. Pucoratvie n

3.5 MIT APP INVENTOR 8 2 6
Tema 6. AxuMaums B :
3.6. MIT APP INVENTOR 8 2 6
Tema 7. Menua s MIT
37 APP INVENTOR 8 2 6
Tema 8. Obinenne B
38| MIT APP INVENTOR | © 2 4
| Tema 9.Cencopil B
3% MIT APP INVENTOR | © 2 4
Tema 10.
MaremaTuueckue
3.10. byaxkuun 8 MIT APT 8 2 6
INVENTOR
Tema 11. Mrorossrii
311 npoext 8 MIT APP 6 - 6
INVENTOR
Coznaune MobHneHOTO
NPHIIOKEHHA 110 TEME:
4 Hroroeoe zaHATHE 4 - 4 «TectupoRakic B
INEKTPOHHOM BHAE IS
VR/AR kpanTyma»
MTOro 108 30 78

1.

1.

Conep:kaHuc NPOrpaMMbl AMCTAHIHOHHOTO 00yYeHHn

BroaHoe 3ansaTHe.

Teoperuueckas yacts. O3HAKOMIIEHHE C HPOI'PAMMOH.
Paznen 1. I'paguueckuii pexaxkrop Blender.

Teopernueckad yacTb. [[oBTOpEHHE OCHOBHBIX MOHATHH H3y4EI LA HA

0a30BOM MOJYIIC.

IlpakTueckas 9acte. TeCTHPOBAHHE.
2.1.  Tema 1. Coz0anue anumayuu nepconayca 6 Blender.
Tcoperudeckas 4acTh, O3HAKOMIIEHHE C CO3RAHHUEM ElIUMALIMH B

TpexMmepHoM rpaduueckoM penakrope Blender.

[Npaktryeckas yacTs. Co3AaHHC aHUMALIMY IEPCOHAXKA B
TpexmepHom rpadraeckom peraktope Blender 3D.

2.2, Tema 2. Paboma 6 Blender 3D. Cozdarnue lowpoly modenu.
Teopernyeckasd 4actb. O3nakomieHne ¢ noustueM lowpoly-

MOJICTUPOBAHHC.

Ilpakruueckas 4acTe. Monenuporanue lowpoly monenu B
TpeXMepHOM rpapuueckoM pepakrope Blender 3D.




2.3. Tema 3. Coszoanue ymooenu yeusomrozo 6 Blender 3D,
Teoperuueckas qacTs. OZHAKOMIICHHC C TIPHHLIMIIAMH CO3IAHHSA
MOJIE]IEH JKUBOTHRIX,

[IpaxTryeckas yacTh. MOREIMPOBAHUE MOACIM HKUBOTHOL'O B
TPEeXMEPHOM Irpadudcckom penaxrope Blender.

2.4.  Hmoczosoe sansamue.

Ipakruyeckas 9acth. MogenupoBaHHe MOJIENH Ha BLIDOD B
TpexMepHom rpaduueckom penaxrope Blender,

Painen 2. Cpexa MIT App inventor. Harepdeiic noasiosaTens.

Teoperuueckas wacTh. O3HaKoMsienue ¢ UHTepheiicoM NONL30RATENS CPeE/ibl

paspabotku MIT App inventor.

3.1. Tema 1. [epsoe npunoxcenue ¢ MIT App inventor.

[TpakTnucckad yacty. Coznanue nepsoro npuiioxkenus 8 MIT App
[nventor.

3.2, Tema 2. Hpuemsi cozoanun npuioxcenutt 8 MIT APP inventor.
Teoperudeckas yacTb. O3HAKOMNEHHME ¢ OCHOBHBIMU NPUEMAMH
cozgadus nmpunoxkenuit B MIT APP inventor.

[TpakTuucckad yacts. Co3ganue IMPUTOKEHHA ¢ KHONKaMy, Ha BeIOOp
13 4 TeM.

3.3, Tema 3. Obmen Oanunvivu mexcoy sxpanamu ¢ MIT APP INVENTOR.
Teopernueckas wacrs. M3ydenne kommonenta TinyDB.
Ipaxruieckas uacts, Cozganue npunoxeuns “Xameneon” 8 Mit app
inventor.

34, Tema 4. Crucku/maccuast 6 MIT APP INVENTOR.

Teoperudeckas yacTh, O3HAKOMAEHNC MMOHATHEM MACCHBBL.
[MpakThueckas uactsb. Cozuanue Tpunaxenue “Cnalin-oy” B Mit
app inventor,

3.5. Tema 5. Pucosarnue 8 MIT APP INVENTOR.

Teoperudeckas 4actb. J3HAKOMIICHHUE € XONCTOM HIPU CO3/[@HNA
MOOHIBHBIX TIPUIOKEHNH 1A PHCOBAHHS.

Mpaktuyeckas yacrs. Cosanue npunoxenns “Pucosanne” B Mit app
inventor.

3.6. Tewma 6. Anumanus 8 MIT APP INVENTOR.

Teoperudeckas 4acTh, O3HAKOMIEHHE C OCHORHLIMA KOMIIOHCHTAMH
JUISL CO3/IAaHMSA AHUMALIUK B TIPUIIOKEHHUX,

[TpakTnyeckas yactsb. Coznanne npunoxenna “Vrpa B mau” B Mit
app inventor.

3.7. Teua 7. Meouae MIT APP INVENTOR.

Teoperuucckas 4acTb. O3HAKOMIEHHE ¢ OCHOBHbIMH KOMITOHEHTAMU
A co3panuns memna-nmpunoskesnii B MIT APP INVENTOR.
[Ipakruueckan uacts. Coznanne npunoxkenns “Tlepesonuunx” 8 Mit
app inventor.

3.8 Tema 8 Obwenue s MITAPP INVENTOR.

Teopernueckas yacTb. O3HAKOMIEHHE ¢ OCHOBHBIME KOMLIOHEHTAMHU
0714 CO3AAHUSA TPUIOKEHHH /UTs OOILEHHA.



3.9

3.10.

3.11

[MpakTuueckan yacts. Coznanue npunoxenns “ Sharing” B Mit app
inventor.

Tema 9. Cencopot ¢ MIT APP INVENTOR.

Teopernueckast yacth. O3HAKOMIICHHE C IOHATHEM CEHCOPH B Mit
app inventor.

[Mpaktuicckas yacts. Cozmanne npunoxenuns “T'ae a7 8 Mit app
inventor.

Tevma 10. Mamemamuuecxue (hynxyuu 8 MIT APP INVENTOR.
Teoperndeckas yacTb, O3HAKOMIIEHHE € IPyNNoi OnoKoB
maremarHyeckux pyakuuil B MIT APP INVENTOR.
[pakTHueckas wacrs. Coszganue npuioxennst “Tpenaskep” B Mit app
inventor.

Tema 11. Hmaozoewiit npoexm ¢ MIT APP INVENTOR.
[Npaktideckas yacth. CO3AAHHC MOOUBHOTO MPHUICKCHHUA IO TCME:
«TecrupoBaHue B MEKTPOHHOM Bujae 1A VR/AR kBanTymar»



Kanengapunbiii yseOnbiii rpadux.

na 2021 yueOubplii ron.

Hpunoxenne 3.

DeBpats 1. BeoaHoe 3ausarHe. 2. M3yueHne HOHATHH 3. Yraybacunoe 4. Ilporpammnoe 5. Hporpammuoe
Hucrpyxrax no Th. RJArOPHTM ¥ AIBIKA H3yJeHHe A3bIKA ofecneaenne ofecneuente
YrayGaeHHOe H3VHEHHE | IPOTPaMMHPOBAHHA. nPorpaMMapoOBAHKA UnrealEngine 4. Unrealkngine 4.
aemxka Unity. CH.

6. Ilporpammuoe 7. Padora B Blender, 8. PaGota B Blender. 9, Coznanue anumannn | 10. Cozganue
obecreveHne Co3znanue lowpoly CoagaxHue MoAeH nepconaxa B Blender. | annmMaudu nepceonaxa
Unrealtngine 4. MOLTH. AHBOTHOIQ, HCHOJIL3IYR 8 Blender.
petpepenc.
11. [Iporpammuoe 12. Ilporpammuoe 13, Ilporpammuoe 14, Hporpammioe 15. Heererosanue
obecrevenne 3DsMax. | o6ecnevenne 3DsMax. | oGecneuenne 3DsMax. | obecmeuenye 3DsMax. | cymecrBYOLIEX
nporpamm ¢ YR.

Mapt 16. Anann3 17. Houck npofaem Ha | 18, Komanauan paGota. | 19, Paspaiorka 20. PaspaboTra
€V EeCTEYIOLTHX OCHORE AaHANH3A. Pa3paGoTia KOHLEATOR | BPOEKTOB. HPOCKTOR.
nporpamMM ¢ YVR. NPOCKTOB.

21. PaipaboTka 22, Paspaborka 23. Pa3paboTka 24, Pazpabotka 25. Paipaborka
MPOEKTOR. HPOEKTOB. WPOEKTOB. TPOEKTOB. HPOEKTOR,
26, Pazpadorka 27. 3amara npoextos. | 28, H3ydenne nsaaka | 29. Usyuenne asmxka | 30. Mzyvenne apmoxa
MPOCKTOR. Unity, kax maatdopmbl | Unity, kak naargopmsl | Unity, kak niaatgupmss
A co3zaanun AR, aaq cozaanns AR. 119 co3aanad AR,
Anpenn 31. Pa6ora B Unity. 32. Pabora B Unity. 33. PaGora na 34, Hayyenue 35, Haydenne

Padora c ceprucom
Vuforia.

PaboTa ¢ cepBHCOM
Vuforia.

naarjpopme Android
studio.

naardopmbl Android
studio.

naargopvet Android
studio.




36. Haygenne
naaThopmss Android
studio,

37. HecaenoBanue
CYIIECTBYHIHX
nporpamm ¢ AR.

38. Heenenonanie
CYIUECTBY HMUHX
uporpamm ¢ AR,

39, Ananm3
CYIMECTBYHIHX
nporpamm ¢ AR,

40. TectupoBanne
CYLIECTBYIOLIHX
nporpamm ¢ AR.

41. Pagora mo SCRAM
TeXHOJOrHH,

42, Pabora no SCRAM
TEXHOTOTHH.

43. Houck npod.aem Ha
OCHOBE AHATH3A.

44, Komangnan
pabora, Paspaborka
KOHIICTITOR TIPOEKTOB.

45, Paspaborka
APOEKTOB.

Maii 46, Pazpaborka 47. PazpaGorka 48, PazpaboTra 49, PaspadoTka 50. Pazpaborka
HApPOEKTOB. NPOEKTOB, MPOEKTOB. MPOCKTOB. TPOEKTOB.
51. Pa3patorka 52. Paspaborka 53. PaipaboTka 54, 3amnuTa TPOEKTOB.
HPOEKTOB., HPOEKTOB. HPOEKTOB.




